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Abstract. We study how the next generation of Cosmic Microwave Background (CMB) mea-
surement missions (such as EPIC, LiteBIRD, PRISM and COrE) will be able to constrain the
inflationary landscape in the hardest to disambiguate situation in which inflation is simply de-
scribed by single-field slow-roll scenarios. Considering the proposed PRISM and LiteBIRD satellite
designs, we simulate mock data corresponding to five different fiducial models having values of the
tensor-to-scalar ratio ranging from 10−1 down to 10−7. We then compute the Bayesian evidences
and complexities of all Encyclopædia Inflationaris models in order to assess the constraining power
of PRISM alone and LiteBIRD complemented with the Planck 2013 data. Within slow-roll infla-
tion, both designs have comparable constraining power and can rule out about three quarters of
the inflationary scenarios, compared to one third for Planck 2013 data alone. However, we also
show that PRISM can constrain the scalar running and has the capability to detect a violation of
slow roll at second order. Finally, our results suggest that describing an inflationary model by its
potential shape only, without specifying a reheating temperature, will no longer be possible given
the accuracy level reached by the future CMB missions.
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1 Introduction
Primordial gravity waves could play a crucial role in our attempts to learn about the early Universe.
They are a generic prediction of inflation and their amplitude, described by the tensor-to-scalar
ratio r, carries precious information about the energy scale of inflation. The observational situation
of r, however, is at the time of writing, unclear. The Cosmic Microwave Background (CMB) Planck
data puts an upper bound on r (the precise value of which depends on the assumptions made on
the power spectra and on the priors; in a minimal set up, one obtains r . 0.11) while the BICEP2
measurement of the B-mode angular power spectrum would imply r = 0.16+0.06
−0.05 [1, 2]. This
last value is currently debated and needs to be confirmed in view of the role played by polarized
foregrounds [3–5]. In this respect, the next release of the Planck data will be of crucial importance,
in particular in order to assess the compatibility of these two data sets.
Recently, different CMB missions have been proposed and, among other results, are expected
to provide unprecedented constraints on r. This includes the Experimental Probe of Inflationary
Cosmology (EPIC) [6], the Lite satellite for the studies of B-mode polarization and Inflation from
cosmic background Radiation Detection (LiteBIRD) [7], the Polarized Radiation Imaging and
Spectroscopy Mission (PRISM) [8] and the Cosmic Origins Explorer (COrE) [9]. These missions
have different designs and goals but, roughly speaking, they would allow a measurement of a
tensor-to-scalar ratio down to r ≃ 10−3 (without assuming delensing [10, 11]). It seems therefore
worth studying to which extent such a measurement could improve our knowledge of inflation
compared to what has already been established with the Planck data [12, 13]. In particular, it is
interesting to consider “the hardest to disambiguate situation” in which inflation is well described
by minimal single-field slow-roll models. In this situation, which is the one favored by Planck
2013, there is no entropy perturbations in the CMB, non-Gaussianities remain unobservable while
the primordial power spectra are featureless [14]. We choose to focus on this case since this is the
most difficult and conservative situation one can imagine. Indeed, if realized, we won’t be able to
use the observables mentioned before to narrow down the inflationary landscape. In other words,
if non-vanilla properties are detected by future missions, it could only improve our ability to test
and constrain inflation and, therefore, the results discussed here represent what can be done in
the “worst case scenario”.
In quantitative terms, the performance of a model, given a data set, can be measured by
calculating its Bayesian evidence [15–18]. For all the Encyclopædia Inflationaris models [19],
which currently achieve the best compromise between quality of the fit and simplicity of the
theoretical description (since, as already mentioned, we do not observe entropy mode and/or non-
Gaussianities), Bayes factors have been recently computed for the Planck data in Refs. [13, 20] and
for the BICEP2 data in Ref. [21]. A way to discuss the constraining power of an experiment in this
context is to use the Jeffreys’ scale and count the number of models in the “inconclusive”, “weak
evidence”, “moderate evidence” and “strong evidence” zones with respect to the best model. For
instance, from the Planck data, one finds 26% of the models in the first category (corresponding
to 17 different shapes of the potential), 21% in the second, 17% in the third, and 34% in the
fourth and last one. These numbers can be further improved in one uses the Bayesian complexity
as another statistical indicator [22]. Of course, the Jeffreys’ scale is indicative only, although it is
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Satellite CTnoise C
E
noise C
B
noise θfwhm fsky
PRISM 5× 10−7 µK2 2CTnoise 2C
T
noise 3.2
′ 0.7
LiteBIRD 7× 10−7 µK2 2CTnoise 2C
T
noise 38.5
′ 0.7
Table 1. The two idealized CMB missions considered in this paper. They match the optimal specifications
of LiteBIRD and PRISM and should be representative of other similar proposed designs (see text).
Fiducial model Potential V (φ)/M4 Potential parameters
LFIfid (φ/MPl)
2
DWIfid
[
(φ/φ
0
)2 − 1
]2
φ
0
/MPl = 25
HIfid
[
1− exp
(
−
√
2/3φ/MPl
)]2
ESIfid 1− exp
(
−q φ
MPl
)
q = 8
MHIfid 1− sech (φ/µ) µ/MPl = 0.01
Table 2. The five fiducial models used to generate the mock data and the corresponding potential param-
eters value. The post-inflationary cosmological parameters have been fixed to typical values compatible
with the Planck 2013 data, namely Ωbh
2
≡ 0.0223, Ωdmh
2
≡ 0.120, Ωνh
2
≡ 6.45 × 10−4, τ ≡ 0.0931 and
h ≡ 0.674. The reheating temperature has been set to Treh ≡ 10
8 GeV with a reheating mean equation of
state wreh ≡ 0 and a primordial amplitude for the scalar perturbations P∗ ≡ 2.203 × 10
−9.
usually considered that models belonging to the strong evidence category can really be considered
as “ruled out”, but the way the inflationary scenarios are distributed among the Jeffreys’ categories
for different experiments gives a fair view of their constraining power.
In this work, we simulate mock data for five fiducial models and two representative future
CMB missions corresponding to the idealized design of LiteBIRD and PRISM (see Table 1).
Then, using the pipeline described in Refs. [13, 20, 23], we compute the Bayesian evidences of all
Encyclopædia Inflationaris models and their distribution among the Jeffreys’ categories for the
two missions quoted before. This is our main result and it is displayed in Fig. 6.
This article is organized as follows. In the next section, Sec. 2, we describe the method
used while the results are presented in Sec. 3, namely the percentage of models in each Jeffreys’
categories for LiteBIRD and PRISM. Finally, the implications for inflation and future strategies
are discussed in the conclusion in Sec. 4.
2 Methodology
The cosmological model that we consider is an inflationary flat ΛCDM scenario. It is characterized
by the parameters θ = {θs, θreh, θinf} where the quantities θs, given by θs ≡ {Ωbh
2,Ωdmh
2, τ, 100θMC}
(respectively, the baryons normalized density, the cold dark matter normalized density, the optical
depth and an angle related to the angular size of the sound horizon on the last scattering surface;
h being the reduced Hubble parameter), describe post-inflationary physics, the θreh’s describe the
reheating phase and the θinf ’s are inflationary parameters describing the shape of the inflaton po-
tential [24, 25]. The initial power spectra for density perturbations and primordial gravity waves
are given by formulas derived in the slow-roll approximation, i.e. a scale-invariant piece plus small
scale dependent logarithmic corrections [26, 27]. As a consequence, they depend on the parameter
P∗, describing the overall normalization of the primordial fluctuations and three slow-roll param-
eters (at second order in slow roll) evaluated at Hubble radius crossing during inflation, ǫ1, ǫ2 and
ǫ3; for explicit formulas, see for instance Refs. [19, 28, 29]. The dependence on specific inflationary
scenarios lies in the fact that ǫn = ǫn (θinf , θreh).
Let us now present the line of reasoning used in this article. The first step has been to
generate mock data. We have chosen to analyze five different situations, associated with five
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Fiducial model ǫ1 ǫ2 ǫ3 nS r
LFIfid 9.63× 10
−3 1.93× 10−2 1.93× 10−2 0.961 1.52× 10−1
DWIfid 5.40× 10
−3 2.77× 10−2 1.41× 10−2 0.962 8.45× 10−2
HIfid 2.65× 10
−4 3.81× 10−2 1.93× 10−2 0.961 4.12× 10−3
ESIfid 3.28× 10
−6 4.10× 10−2 2.05× 10−2 0.959 5.09× 10−5
MHIfid 2.19× 10
−8 4.19× 10−2 2.09× 10−2 0.958 3.40× 10−7
Table 3. Fiducial values for the slow-roll parameters, the spectral index and the tensor-to-scalar ratio
(at the pivot scale k∗ = 0.05Mpc
−1) for the five fiducial models used to generate the mock data (see
Table. 2).
fiducial models summarized in table 2.
The first one corresponds to a case where B-modes should easily be detected by the future
experiments because the underlying model is compatible with the BICEP2 value, r ≃ 0.16. To
model this case, we have chosen a fiducial slow-roll inflationary scenario given by the quadratic
Large Field model m2φ2/2 (LFI2 in the Encyclopædia Inflationaris terminology). The second
case is supposed to describe a situation where the estimated value of the tensor-to-scalar ratio
is smaller than the BICEP2 value due to a possible re-estimation of the polarized foregrounds
contribution, say r ≃ 0.08 [3, 4]. To describe this case, we have considered a Double Well inflation
scenario (DWI) with φ
0
/MPl ≡ 25. The third situation corresponds to a case where one is close to
the detection limit of r and we use the Starobinsky (or Higgs) inflation model (HI) to parametrize
this situation. The fourth example is chosen such that the tensor-to-scalar ratio is less than the
threshold value r = 10−3 and we consider an Exponential Supersymmetric scenario (ESI) with
q ≡ 8. Finally, the fifth and last case corresponds to a situation where the fiducial model is
associated with an undetectable amount of primordial gravity waves. To describe this possibility,
we have chosen a Mutated Hilltop inflation model (MHI) with µ ≡ 0.01MPl (see Ref. [19] for more
details on these models).
Moreover, all fiducial models share the same reheating and cosmological parameters. The
reheating temperature has been fixed to Treh ≡ 10
8GeV with a mean equation of state wreh ≡ 0
while the post-inflationary evolution is assumed to be described by a flat ΛCDM model with
Ωbh
2 ≡ 0.0223, Ωdmh
2 ≡ 0.120, Ωνh
2 ≡ 6.45 × 10−4, τ ≡ 0.0931 and h ≡ 0.674. For each
fiducial model, the first three Hubble flow functions have been calculated using the ASPIC library1
and they are given in table 3. For each model, the ASPIC code solves the reheating consistent
slow-roll equations to get the field value at which the pivot scale k∗ crossed the Hubble radius
during inflation, and then the corresponding values for the Hubble flow functions (see section 2.2
in Ref. [19]). At last, we have used a modified version of the CAMB code to generate the fiducial
temperature and polarization multipole moments [30].
Once these mock data have been generated, the next step is to analyze them from the point
of view of the two CMB missions under focus and this requires to specify their likelihood func-
tion. For this purpose, assuming Gaussian statistics, one can show that the likelihood function
L
[
Cmockℓ |C
th
ℓ (θs, θreh, θinf) ,Σ
]
over the full sky is given by a Wishart distribution [31–34]. Here
Cmockℓ and C
th
ℓ stand for the mock and theoretical angular power spectra, respectively. These dis-
tributions are different for the two experiments under scrutiny, PRISM and LiteBIRD, due to their
different specifications and this is encoded in the quantity Σ ≡ {CTnoise, C
E
noise, C
B
noise, θfwhm, fsky}.
The noise power Cnoise for temperature and polarization, the full width at half maximum (fwhm)
θfwhm for the (assumed) Gaussian beam and fraction of sky coverage fsky are summarized in Ta-
ble 1. As can be seen in this table, the LiteBIRD beam resolution is relatively poor, by design,
and as such, we have complemented the LiteBIRD forecast with the Planck 2013 data.
In order to carry out a Bayesian analysis, one must specify the priors. Here, we have chosen
the same priors on θs, θreh and θinf than those discussed at length in Refs. [13, 21]. Bayesian
evidences and complexities are then derived by performing a data analysis for each experiment
1http://cp3.irmp.ucl.ac.be/~ringeval/aspic.html
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Figure 1. PRISM (left) and LiteBird+Planck (right) one-dimensional marginalized posterior distributions
of the post-inflationary (Ωbh
2, Ωdmh
2, 100θMC, τ ) and primordial (P∗, ǫ1, ǫ2, ǫ3) parameters for the five
fiducial models, compared to the Planck 2013 posteriors (see legend).
and each fiducial model by using all the model of Encyclopædia Inflationaris . Moreover, we have
assumed uninformative priors between the different models Mi, that is to say π(Mi) = 1/N
mod,
where Nmod is the number of Encyclopædia Inflationaris scenarios that we consider. In practice,
we have followed the same method as described in Refs. [13, 21, 23] which involves the derivation
of an effective marginalized likelihood function depending only on the reheating and primordial
parameters. All evidences have been derived using the MultiNest nested sampling algorithm [35–
37] with a target accuracy of 10−4 and a number a live points equals to 30000.
In the following section, we report the results that have been obtained for all the Ency-
clopædia Inflationaris scenarios. To make the comparison with the current Planck (and BICEP2)
constraints realistic, let us stress that the fiducial models, having zero free parameters and used
to generate the mock data, are not included in the list of models tested.
– 4 –
3 Results and Discussion
We start this section by presenting the one-dimensional marginalized distributions of the ΛCDM
and inflationary parameters for PRISM and LiteBIRD+Planck in Fig. 1. Concerning the post-
inflationary parameters, and P∗, the corresponding posteriors are strongly peaked at their fiducial
values and this is compatible with previous results for PRISM [8]. For LiteBIRD+Planck, it is
instructive to compare these posteriors to the ones of Planck 2013 alone (also represented in Fig. 1)
as any improvement necessarily comes for LiteBIRD alone.
More interestingly, we notice that for all the fiducial models considered, the posteriors for the
cosmological parameters remain the same showing that they do not correlate significantly with
the primordial parameters.
Regarding the slow-roll parameters, ǫ1 is, as expected, well determined for LFIfid, DWIfid
and HIfid. For ESIfid and MHIfid, the amount of primordial tensor mode is under the detection
threshold and only an upper bound on ǫ1 can be extracted. Let us remark the small bump for
ESIfid which is at ǫ1 ≃ 3 × 10
−6 while the underlying fiducial value is ǫ1 ≡ 3.28 × 10
−6. The
second slow-roll parameter ǫ2 is also well inferred and always peaked at its fiducial value which is
not surprising as it encodes the tilt of the scalar power spectrum. One remarks that the PRISM
precision on this parameter is much better than the LiteBIRD+Planck one.
The situation concerning the third slow-roll parameter ǫ3, which appears at second order
in slow roll and determines the running of the power spectra, is completely new [38]. We see
that PRISM would be able to constrain this parameter thereby adding a new observable for the
inflationary dynamics. This is not the case for LiteBIRD+Planck and can be traced to the range
of angular scales accessible to PRISM due to both its resolution and sensitivity.
In Figs. 2 and 3, we present the two-dimensional marginalized probability distributions for the
primordial parameters P∗, ǫ1, ǫ2, and ǫ3. The two-dimensional posteriors in the plane (log ǫ1, ǫ2)
illustrate the differences in design between PRISM and LiteBIRD. The sensitivity of both experi-
ments in the B-modes gives very strong constraints on ǫ1 when the fiducial model lies above the
detection threshold. However, as opposed to PRISM, the low angular resolution of LiteBIRD does
not allow to significantly improve the determination of ǫ2 compared to Planck alone. Finally, let
us again notice that PRISM yields closed contours for the two-sigma confidence intervals in the
plane (ǫ2, ǫ3).
By importance sampling, one can also infer the so-called power-law parameters. In particular,
the scalar spectral index nS and the tensor-to-scalar ratio r are analytic functions of the slow-roll
parameters. At second order in slow roll, nS is given by nS = 1−2ǫ1−ǫ2−2ǫ
2
1−(2C+3)ǫ1ǫ2−Cǫ2ǫ3
and r = 16ǫ1 + 16Cǫ1ǫ2 (the parameter C ≃ −0.73 is a numerical constant). The corresponding
one-dimensional marginalized distributions for nS and r are represented in Fig. 4 for PRISM and
LiteBIRD+Planck. One notices that, for the five fiducial models, the scalar spectral index is well
reconstructed and that its posterior distribution peaks at its fiducial value. For LFIfid, DWIfid and
HIfid, this is because the posterior distributions of ǫ1 and ǫ2 are also well constrained. For ESIfid
and MHIfid, there is only an upper bound on ǫ1 but, since it is a very small parameter compared
to ǫ2, one has in fact nS ≃ 1− ǫ2. Therefore, up to the second order corrections, the posterior of
nS is essentially driven by the one on ǫ2. In particular, the difference between the width of these
posteriors also comes from different beam resolution between LiteBIRD and PRISM.
Concerning the posterior of r, the discussion is essentially similar to the one about the
posterior distribution of ǫ1 (since these two parameters are proportional at leading order in slow
roll). The quantity r is strongly peaked at its fiducial value for LFIfid, DWIfid and HIfid, while it
is only constrained from above for ESIfid and MHIfid.
Finally, in Fig. 5, we have represented the two-dimensional posterior distribution in the plane
(nS, log r) for the five different cases studied in this paper.
Let us now turn to the computation of the Bayesian evidences. In Fig. 6, for both PRISM and
LiteBIRD as well as for each fiducial models (LFIfid, DWIfid, HIfid, ESIfid and MHIfid), we have
reported the number of Encyclopædia Inflationaris models in each of the four Jeffreys’ categories
giving the strength of belief that the model is explaining the data compared to the best. We have
also reported the results obtained in Ref. [13] for Planck 2013 and in Ref. [21] for BICEP2.
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Figure 2. PRISM two-dimensional marginalized posterior distributions of the slow-roll parameters (P∗,
ǫ1, ǫ2, ǫ3) for the five fiducial models considered, compared to the Planck 2013 two-dimensional posterior
distributions (black shaded region). The MHIfid red shaded region is almost entirely behind the ESIfid
blue shaded region.
One notices the remarkable constraining power of these two experiments: PRISM is able to
rule out (“strong” in the Jeffreys’ scale) more than three quarters of the inflationary models in
all the situations we have studied, 77% if LFIfid is the fiducial model, 75% for DWIfid, 80% for
HIfid, 76% for ESIfid and 76% for MHIfid. These numbers are similar (although slightly smaller)
for LiteBIRD+Planck, namely 75% for LFIfid, 73% for DWIfid, 73% for HIfid, 70% for ESIfid and
71% for MHIfid. One should compare these performances to the Planck (and BICEP2) results
that are able to respectively reject 34% and 21% of the inflationary scenarios. It is also interesting
to remark that the percentage of models in the strong zone does not depend a lot on the assumed
fiducial model and, therefore, appears to be quite generic.
Let us now discuss the opposite end of the Jeffreys’ scale, namely the models in the “incon-
clusive” zone.
For PRISM with LFIfid as fiducial model, we find that only 6% of the scenarios are in this
category. If, in addition, we take into account the Bayesian complexity and restrict ourselves to
models having a number of unconstrained parameter between zero and one, then this number falls
– 6 –
3.00 3.05 3.10 3.15 3.20
ln(1010P ∗)
−6
−5
−4
−3
−2
lo
g(
ǫ 1
)
3.00 3.05 3.10 3.15 3.20
ln(1010P ∗)
0.00
0.02
0.04
0.06
0.08
ǫ 2
0.00 0.02 0.04 0.06 0.08
ǫ2
−6
−5
−4
−3
−2
lo
g(
ǫ 1
)
0.00 0.02 0.04 0.06 0.08
ǫ2
−0.16
−0.08
0.00
0.08
0.16
ǫ 3
Planck 2013
+ Litebird MHIfid
+ Litebird ESIfid
+ Litebird HIfid
+ Litebird DWIfid
+ Litebird LFIfid
Figure 3. LiteBIRD+Planck two-dimensional marginalized posterior distributions of the slow-roll param-
eters (P∗, ǫ1, ǫ2, ǫ3) for the five fiducial models considered, compared to the Planck 2013 two-dimensional
posterior distributions (black shaded region). The MHIfid red shaded region is almost entirely behind the
ESIfid blue shaded region.
to 4%.
In the case of the fiducial model DWIfid, one finds very similar numbers. For PRISM, we get
6% in the “inconclusive” zone and 3% in the “inconclusive” zone having a number of unconstrained
parameters between zero and one.
If the fiducial model is now the Starobinsky model, HIfid, then the performances are even
better: only 3% of the models are in the inconclusive zone and, if one considers only the scenarios
with a number of unconstrained parameters between zero and one, then one singles out a subset
of three models only, corresponding to 1.5% of the total number of Encyclopædia Inflationaris
scenarios. It appears that if the inflationary model actually realized in Nature is similar to HIfid,
then PRISM and LiteBIRD+Planck would provide an optimal setting.
In the case where ESIfid is the fiducial model, 11% of the scenarios are in the inconclusive
zone (and 4% if the number of unconstrained parameters is taken between zero and one). Let
us recall that, in this situation, and contrary to the three preceding examples, the detection of
primordial gravity waves is no longer possible.
– 7 –
0.94 0.95 0.96 0.97 0.98
nS
−6 −5 −4 −3 −2 −1 0
log(r)
Planck 2013
Prism MHIfid
Prism ESIfid
Prism HIfid
Prism DWIfid
Prism LFIfid
0.94 0.95 0.96 0.97 0.98
nS
−6 −5 −4 −3 −2 −1 0
log(r)
Planck 2013
+ Litebird MHIfid
+ Litebird ESIfid
+ Litebird HIfid
+ Litebird DWIfid
+ Litebird LFIfid
Figure 4. PRISM (left) and LiteBIRD+Planck (right) one-dimensional marginalized posterior distribu-
tions of the scalar spectral index nS (top panels) and of the tensor-to-scalar ratio r (bottom panels) for
the same five fiducial models compared to the Planck posterior distributions (solid black line). They have
been obtained from importance sampling based on the slow-roll parameter posteriors (see Figs. 2 and 3).
Finally, the case where MHIfid is the fiducial scenario is quite similar. As for ESIfid, this
corresponds to a situation where the tensor-to-scalar ratio r is too small to be measured, even by
the PRISM experiment. One finds 11% in the inconclusive category and 4% if Bayesian complexity
is also taken into account.
For LiteBIRD+Planck, these figures are almost the same while being in a non-significant way
slightly less constraining (see Fig. 6). Only for ESIfid and MHIfid, one finds less models in the
inconclusive zone (9% and 7%, respectively), but this is due to a boundary effect as there are more
models in the weak evidence zone.
In view of these results, a word of caution is in order. Indeed, one might naively conclude
that a simple design like LiteBIRD, combined with Planck, would perform as well as a big mission
like PRISM. However, here, we have assumed perfect foregrounds removal for both LiteBIRD and
PRISM. This may be justified for PRISM because the mission is precisely designed to accurately
measure various other astrophysical signals (such as the Cosmic Infrared Background, etc...) in
addition to the CMB thereby allowing an optimal components separation [8]. This might not be
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Figure 5. PRISM (left) and LiteBIRD (right) two-dimensional marginalized posterior distributions of the
derived power law parameters (nS, r) for the five fiducial models under scrutiny compared to the Planck
two-dimensional posterior distributions (black shaded region). The MHIfid red shaded region is almost
entirely hidden behind the one of ESIfid.
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Figure 6. Distribution of the Encyclopædia Inflationaris models within each Jeffreys’ categories for
PRISM and LiteBIRD+Planck and for the five different fiducial models. The Planck [13] and BICEP2 [21]
results have been reported for the sake of comparison.
the case for LiteBIRD and our forecasts for LiteBIRD+Planck may be over-idealized. Moreover,
as it should be clear from Fig. 1, only PRISM will have the ability to measure ǫ3, that is to say
the slow-roll running of the scalar power spectrum [38]. This is not so relevant for the model
comparison here, precisely because all slow-roll models necessarily produce small values of ǫ3.
However, if slow-roll ends up being violated at second order (ǫ3 > 1), PRISM will have the ability
to detect it.
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4 Conclusions
Let us now summarize our main findings. In this paper, we have studied the ability to constrain the
inflationary theory of two post-Planck CMB missions: PRISM and LiteBIRD. Our method consists
in simulating CMB data for five different inflationary scenarios corresponding to a representative
sample of inflationary models, leading to different values of the tensor-to-scalar ratio r smaller
and larger that the target of those mission r ≃ 10−3. For each mock data, we have computed the
Bayesian evidences and complexities of all Encyclopædia Inflationaris models and have studied
how they are distributed among the four Jeffreys’ categories with respect to the best model. We
have found that the number of models that can be ruled out at a statistically significant level
typically goes from one third for Planck to three quarters for PRISM and LiteBIRD+Planck.
The gain in constraining power is therefore significant, illustrating the efficiency of constraining
the observable r (or ǫ1) as well as improving the measurement accuracy on the other primordial
parameters.
Let us stress again that our results have been derived in what we have called “the worst
case scenario”, namely for single-field slow-roll models. Indeed, these are considered to be the
most difficult to infer as they produce an undetectable amount of non-Gaussianities and do not
generate entropy perturbations. In a wider framework in which one would consider non-minimal
inflationary models, one could only expect stronger constraints (see for instance Refs. [8, 39]). In
this context, we have found that PRISM could rule out slow-roll inflation by its ability to measure
a less than unity second order slow-roll parameter ǫ3, a result which has been discussed before
only in the context of future 21cm experiments [40, 41].
Finally, let us discuss possible improvements of the present work. Going further than esti-
mating the constraining power of the future CMB missions, it would be interesting to investigate
the model identification problem. For instance, for the PRISM mission, we have checked that the
Bayesian evidence of DWI25, a model sharing exactly the same potential shape as DWIfid but
having an unknown reheating temperature and unknown potential normalization (P∗) would end
up being moderately disfavored compared to DWIfid. Another model DWI
reh
25 , taken to be of same
potential shape and reheating temperature than DWIfid, but still having an unknown potential
normalization, would remain within the inconclusive region compared to DWIfid. This suggests
that identifying the “correct” inflationary scenario with a mission like PRISM will necessitate to
have a good prior knowledge on the reheating energy scale. Conversely, this also suggests that
blindly looking at the potential shape without specifying how the reheating proceeds could lead to
false positive identifications of the inflationary model. In other words, these future CMB missions
will reach an accuracy such that specifying couplings of the inflaton to the Standard Model of
particle physics will become compulsory [42] and will actually be seen in the CMB sky [38].
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